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s (57) Abstract 

A system update*, e ;em;>^ ".eiwr database tn a nefwork 5"h~; network con-puses, a giobas s-rver { 105) couDfed to a looa! caeni ; 

i{120) snsl a remote d<eni 5135). The local .diem «ndudss a browser (1?5) far establishing a corornuracsftionsi itok wfth a webs 
se-vef (140; oh me gsobst s&sw The gioba' serve? has serve; database memory for storing independents 1 */ rcodiflsDte copses of, 
worwp&o« data maintained tv pst'sonal information fnati3g«ts (PiV^s <j; o-ii^r -Jala s*oip^ or-, ihe -ocai client and has P!M, 

■ D-><vrf:oaoadies fl^bs fof intense ng witn fnes* P ^s. The loo! client requests svnchroosratior' capability for a pa;t:cuia;' P*M • 

sThe globa! servw sends a PM OowoloadaJie ec.fi responding ro tn« psmouhar PSM to the bcsS ehent, whtch instasis and initiates ; 
«>cj;vL*or <>f '!■•••; PilV': Downloa-feo 1 * Ac<..ofd ; "syiv h user Inte^^ce re-sew*;? infomafccn deslgr;«t.:n9 a d.a'.sb«se conts ^ the 
yvorkspace da:..! io Di- svrch; o'i^-sd and irtfornisJior -seSectirid a synchjori^^ion n^ode s?jrh as cne-^ay typiice. one-Vvsv rn^foo ; 

; tvyo-way syncntonKe, ; 

Un -uyss-wn* 1 t K:;u;iHe ur.>; : t ; 5S:e >>e ciorme^ al;>;gn; : -e (3e s.ssrvsur dm*, un re-se^u Le -ese^u coniDrefsd urs setvout q\cba\ : 10:-} o,h! 
e?t o^ur^ % vn v.-?:it bo*-;! ■'"'i'V K a u.~! oisont esogno , I b! ^ic-ot v>cs; o^^rrwd ^.ij e> o ■'■! Jt-^u: it> k^ou qisi 

tase de ■■:io:"i!-:Hv^ d<? servs-af q«> stook» d&s; cooies poi;varU etr» rnodtf-'je'S d» fn«n:«i«? inckpendar<n: : cie dorsfie^Ve^c* cse rravail 
consssrjcos ;>ae d^o g^onnaiie^ personn-riw v 3Pj ou d"«tutr^ri fnenicnies o» donn4es &u ie fiiei-t iova! ei de rfiini-apsiiCJiUoirs 
LMecN;iig^«tk?s GP d^5> -3s:5..rer;i hnteriac^ -&v*c c::?s. GP Le client loca! derf^undv ur:^ c^pa^ie t'ynchrorns».Jiof! po;jr GP 
pariict)!iet i.e sorve^f {jio»3! envuie a^i di&ii Lxa! wne rf;ini-.3pp5i;..ai:<::r! k:i:x:ha;pe : abie GP oorrn^porsda':; dij GP p^rtsc.uii%: qui 
:"s.t;3Sk : et iisfx-.-: f«-.*s!Cuiior! d-v ia fn:ns ap&iioatioo tei4charQt= :: ;hSe LOP De c:;v51e oy^u>m^, ut,.* r;;e;tLK.e utiiisaV:;. revest 
":nfor(^aSiC..n sndlqtii^i ;.ine tee ci» donne-??; ccn'enisj-.t :>s donnees d'esp^ce de t'avdii d>vdnt etre syiitnrooi^s et i'!nf >nn.3i:;>fi 
pe:.Ti-?ti.:i^t £j« seio;:!Kr:ne! an :;K:.:io de sy " s ch: ofiisaton lei qje le frxxh- de ierf:pUic.er:?enl ^nr^e; «• de ^.SiCn fjrBj^rsiis ou de 
i synchrorissatson bflaterafe. 
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BACKGROUND 01- THE INVENTION 
j ■ Fieid of the invention 

This, invention relates generally to computer network*, and more particularly 
provides a system and method ibr updating 3 remote database m a computer network. 

2. t jesenption ofthe: 8»0.k^.PUBd.A rt 

Data accessibility ami consistency are siimirtearu concerns for eoraouter users. 
For example, when a roaming vs&n U\, a user who travels to a remote location, 
needs to review or manipulate data sxsefc as calendar or address infermation, the 
roaming aser avast either carry the data to the remote location or access a workstation 
remotely. Maintaining a true copy of a database is 2 cumbersome process. 
Aocordixigjy, system designers have devebped 3fi array of taehr-iques. rat connecting 
a restore tctmiaai across a compiler aerworkto the workst&tuw storing the data. 

To guarantee readability of the downloaded data, the user must carry a laptop 
te voms^ 1 !!^ i ih- *pp) i o»n -u^eed f< x r c^«\ <s-d >. * e mcm^a <. •■ 
of the downloaded data., or Had a network-connected computer thai Domains the 
needed application programs. Farther, the user tnust maintain a record of all 
irieno'ftcafiaii and authentication mforrnation for each database site that the user 
wishes to access. 

Thus, a system and method are needed to enable a roaming user to access 
rv o mti s ^ \itK .1 n^1^o mi m <i < p< - >asd' t ; st .0 nCv.^ ^< 
a network. And. to make such a system easy to use and facilitate the population of 
the remote database, . a system and method are needed tor easily moving workspace 
data (such as in a P.1M) from the user's local data store to the remote data siors in a 
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■manner thai advantageously uses existing in&astmcrurs such as browser technology 
and the Interna conimimseaticns inrrasirueiiire. 



} t p ( itn; minor ds > a >tom ncethv! v>tUHl. i >a,emot s 
wti^stva».i.p \ ne'woi'v. llco m>u > v. justsxs 

f d se^ ^ nxm< t ro. s > bp j a;.. <. c tt\ ,jk d *< V h * - of wvk > s^e 
iati <-»Ui. *s < s ~tk jo , iiendr norr.uJm et > m< v iana^vsvKxv. <d 
b\K * n-uio-" M» ia,a> iU *ds)on tk 't\a c m ao ! * ss V 1M 1>>wtJo es tej 
PU-iksm>Y#i the^HM 

I a '<Xv » LvR k^ik-Is >"> av. T^it/d i «cu\3^l tv fc» . p tJ *t,.o3tj HM A he 

l»»i d <. ^ ,1 "4 vh f sk»S s „ m 5 » ;s< jv^ v *v v'j ;on <*t P <. "> M T> i>\n oada->b 

- x ac-j-nitr^d i )d s 'onf! m en si o i>tt£ <.> »\m.hron , < \ v. ^ j'-odo <> r o ^ %<■ r 
replace, one-way merge or iwo-w&v syochronrze. A PiM imeriaee iits&ucts the 
particular PIM to retrieve the workspace da& to be synchro. ;i r.ed. A sy nchronlxai-sais 
riKKiuic determines update data based on the synchronisation jsods selected and 
posslbiy based on sin actual comparison* with the corresponding workspace data copy 
on the global server. A coramanieauons engine debvets. the first update data to the 
g-fobal .serv er, which updares the server workspace data. 

A claimed system comprises a user imerfece for receiving mformatxe* 
designating workspace data to be synchronized and tor receiving information 
selecting a sytwhronization mode; a PIM' interface tor instructing a personal 
Information manager (?\M) to retrieve the workspace data to be synchronized; a 
syachjoixizatioa module coupled to the user interlace and the PIM Interface for 
detercnining first update data baaed on the workspace data to be synchronized and on 



she synchronization mode selected; and a con-mttnieatlons eogme coupled to the 
synchronization module for delivering the first xspdate data to a server database. 

Another claimed i.ystetn composes memory storing workspace data and a VMM 
Downloadable; a web iierver for establishing a communications link wish a cHern. a 
persona' information manager (P IM! Downloadable retnevai engine eiapied to the 
raemory for receiving a request for syr t ctHT>ni?.ation capability from the client, and 
for forwarding the VMM Dovvoloadable whkh incites the synd-roois&tlon capability 
to the client for tfeaaHat-on; and a user data store manager coupled to the memory ibr 
reeeivms update data from J he Downloadable, and for updating the workspace data 
based ok the update data received. 

A chimed method comprises the steps of receiving information designating 
workspace data to be synchronized; receiving information selecting a 
syndu< >ni^ation mode; instructing a personal infbrn-ation manages; f P1M) to retrieve 
the wofkspaoe date to be synchronised; detettnming first update data bayed on tile 
workspace data to be synchronized and on the synchronization mode selected, and 
delivering tite first update data so a server database. 

Anodiet claimed method comprises the steps- o;' storing workspace data and a 
Ik-wai^adaok. eslabindnng a eonsmitnicatiofis hnk wim a client; receiving, a request 
tor synehroniztuion capability from a client; forwarding the Downloadable which 
includes the synekronkalioss capability to the client tor installation; receiving update 
■data from the Downloadable; and opdating the work-space data based on the update 
data received. 

The system and method of the present mventkai roay advantageously enable 
the synchronization or one-way import of data corresponding to particular PIMs 
ac-oss a network to a global server. The .system and method enable the selection of a 
mode of syriChxCijiixafioii or import The system and method enable !.he automatic 
configuration of both a local client and a remote client to operate this invention, f hat 
is, sine;: the VMM Downloadable is downloaded Sorts the global server, the local 
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BRIEF DESCRIPTION OF Ti\E PR A 
FIG. i a bioc:fc djagr&tn illustrating a computer network Li accordance with 
the present inventum: 

HQ. 2 is a bkxk diagram SiJustratmg details of a computer; 

FiO. 1A is 8 block dia&tass.! IHushaih-g derails of the P1M downloadable of 

HG. !: 

FKX 3B ir> a block dbgram iiUiSirating details of the update engine of FIG. I • 
FIG 4 Is a .flowchart lib sstrKtmg a method of updating the global server, in 

accordance wish the present iiiveo-dbn; 

HG. 5 is a iluwchart sSiustratina the syrxhrom r<ilkm node of' one- way daia 

replscfne; 

FIG. 6 is ;j flowchart Uiustratirtg the synchrc-i\i^cifi«:> a-ade of oste-way data 
jnerghsg; 

FTC ? is a flowchart illustrating the s>7idtror>ix&tior; mods of two-way data 
syftdKoaaatjoa; and 

FIG o is a Week diagram Uhwtrating details of the user data store of FIO. I 
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The present invention provides a system and sxtethod for updating a network 
database to stote current T'TM data, which may be accessed Sx>m any remote site 
coupled to the network and operating a conun-uaeaooris engine stick as a web 
browser. 

FIG, 1 is a block diagram ilhafrating a computer network 100, in accordance 
with the present ksveraion . The computer network 100 includes a global server 105 
coupled via a computer network, e.g., the Wide Area Ncrwo.sk < WAN) commonly 
referred to as the internet I 10, to a Local Area Ncrwork f LAN) comrsyoly referred ir> 
as m taaanet I IS. A local diem 120 and a calendar Pwsonat Computer (PC) 125 
arc coc-p'ed to the Titfranei 115. The Intranet 115. the local client 120 and the 
calendar PC 125 may be protected by a firewall 130. 11 ie global server 105 xnay be 
protected by a global fireball (not shewn). The computer network 100 further 
includes- a remote client 135 coupled to the Memet 1 10. 

The global server 103 is a computer which includes a web server No for 
communicating with at-d responding to requests from web browsers. The global 
server 2 05 further includes a user data store 150 for storing user workspace data 
(files, calendar mfarmatk-n. e-mails, faookmsrLs, etc.). FiG. % is a block diagram 
illasarating details of the user data store 15(5. User data store 1.50 may include a ftr* 
store 805 for usertft,a second store MS for «s«r#2, etc. Further, each store W% 845 
may Include separate, folders for each progxam. For example, the first, store may 
include a first folder 8 i 5 tot calendar data, a second fe-kk-s 820 tor address data, a 
third folder 825 tor other PIM data, etc. Still further, each folder 815. §2.0. 825 may 
include separate workspace databases as designated by the user. For example, the 
calendar data folder 815 may include a slugie calendar database 830 for a persona? 
calendar; the address flats folder 820 may include three separate databases «35 {one 
for business addresses, one fot personal addresses, at-d one for mssceikneous 
addresses;); and the. other PIM data folder S2S may Include three separate databases 
840. it will be appreciated -hat, for synchronization purposes, feutiridual records 
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may be selected from one or more PIM workspace database:; and recognized as a 
single database. 

The global server 105 also include? PIM Downloadable 145, A. 
Downloadable k executable or Interpretahlc application code, which is downloaded 
from a source eoomuter and run on a destination computer for the case herein, the 
term "executable** includes "interpretahle;' A Downloadable k typically requested 
by an ongoing process such as by an Internet bicwser or web client. Examples of 
Downloadabks include Java'^ applets designed f<x tsse s» the lava'^ distributing 
em- irotnnent developed by Sun Microsystems, Sxsc, JsavaScriptl'^ script also 
developed by Sun Microsyslems, Inc., ActiveX *■ ^ controls designed ibr use in the 
ActiveX distributing environment devdoped by the Mictysetl Corporation, and 
Visual Basic aho developed by the Microsoft Corporation. Dovtmtoadables may alio 
Include, plugins, which add to the functional'! y of an already existing application 
ptogKiH!. It will be appreciated that each Downloadable may include one or more 
applets, one or more ActiveX controls, one or mom plugins, etc. or conihsnaiions 
thereof h will be further appreciated that )k Downloadable need not be deleted 
upon logoff. Each PIM Downloadable 145 may co-nrauakti-e with a corresponding: 
PIM, and may communicate with the global server 105 to update rhe user data store 
1*0 Der*'k ,if j PIM DtHv.'oudabk I^- ar. tU'istrated in FIG. 3. 

fV g'oo d se» v. s 0 " sir Jfn r.cjiae » ru* npdate etigioe 195, which retrieve;; 
the approbate ! "V Povv-,tk\.«hok 5ud d H\ni.xtds it to the local client 105. The 
opdato <w.r*^ birther '-^po ai- v req, i,t,'s lor retrieving and modttytng 
v-c^vee da\* ^oitktK.*.e tit :1k* aset oat i store 150. The update engine is described 
tti gr^a'ct dct<* J « itr- udn e„ v.e to 1 1G 

5}.? local el ent 1 >C n a u^npeter vpkj titchnles a browser 175 for 
eo« jn.»K > ath;.Mv!tht:K' „lolal ^e>se, U)< njj the web server 140. It will be 
ap-re^ated dv? -t e btoww; { "n mu\ sr-dude ~ conventional web browser. The local 
ciwtw ;?r» mr.be mJedes a i *>t PIM ativ" urst PIM date 160. 11)0 Orst PiM 155 
uv.\ a.c'.ii io ju ciLjcar prv)„«x,in to- nu-rar-ng calendar data, art address back 
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p c s ) 4 ii ju» ■> tult x i ^ si t 5 fro rt^<?- 3iK - 

bo^st » i lonfo s >K*L.\jjx <.» jr>v*rKs^ttft t V J A 
i 1 \ <■ uui t i jor^t h" i!\f,.!t u Mi hli ^,>i< at? ; h\ i 

tltOI ^ t > S 0''i<^ tmM^h d< < W iK ili** vf lii lus) 

iiU.H u>!)P«i 'VO ><-OH iv-v-CtOthi O 1 J ! ) VK Sv.v.O^ 1 Y M *Li 

170. 

5 s udMMK 'svi rmut «juh k< >sJ* <M suw 
18i ir tt'jo ds „ v-rcqu^s- dc In t. s ^ostdPiM sit l» c 7b<. >t ->t 
P1M ^ r ru< ! t t> % <.cik viv^i ^-w Jeuv d>s m\ ^ <H ^ 

t U Hvi jRvc^iS^ tin ' HM l*vJ Hid v. udliMv'cnI'i -is , 

stii-\ ox.il IV foiiho d~U> v>t r i * * >«K >n (!l IPlMF 1> 

>ts u ih U *r a Mi sosx. P^fTi ,2 -j tvts e\ ^ t >« v ^ 

Ivsii ti ^s irn st«o» FIV t Nno'di'l U ^ \u' 

^ ^.m.* k v i , "^r u v w rs M < I > or*" <. cp\ > u !v> 
~t u (k w < ) slIi t<pv <» v {>^ Ji nl'M onn iu»^' b ^ s iC 

t'Mlt ?n ,>'«. o ti s <^d! * jis-t i f pd'ua ^ilCOt 
O *J w i id 1 ^"i i 'hO'Mk, v.« quit's .ottft^oi«/v'? xd 
K sN s" i <, I >US lH\vv-.H'lk v^d O v. i pV iv ' 4 ><. \ n i s>^. 
etc, 

'Die first PTM t 55 knows the location of the f rsi PT.M d«aa 160. Ths secoad 
FiM dical 165 knows {he location of the second PIM data 170 oatbe .local cHent 
320, The second TIM t-crve- ISO kiiows the locatu^s oi'ihc s«:ooc PiM data 1S5 
toted on the .second P!M PC 125, Thus, each component ca» retrieve its 
corresponding dats. 
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I t r j a « o V I i lit v j v \ hi so <. Ho the sk 
s 4< > >f i < -> 1 \u limn u.<~c r sr^s U ri ipnh< 

>sk <. if it ^ ' t fh* i \ d s >i J'*'; 

u ->kis.kti iui' ^ )>< ><)( i\ s\ > ( h u t us 

kus<Kv.h)lth 't k iWvi!i 1J t \t[vU!! M iU « UPlMPi "> 
irdrj; moti hv. f !•< iln ^ i ->s tiro 1 >u «V tk i \.tss s \ 

is j hf !!' nt r * m* ^nrxuSst. t<- V U t h c * u )\ ^ »i w« v, o<- 

L k 5 tu> titbit *l u s Uusuw 1 ka, p kt* ski 'J A Hi tiKI 

n bv, ^ m i it ^ i stk h k r.i 1m st. i s i i ij <, s 

slK is i! i>id 'U>t(\R]t 'ip^ t 81 UKUSOS& ^ '^vtl 

k w 2't siU)<-s { < .Ui A c" ! f ^efkngrnvn <ss\ t 1 t Rs 

\ u> Vt^o- S.K *sV> ^a<.i<\Uiho >fb *x in > uwn c i^iJ " Ts v 

v->)» i} (Ush l J t ^'i!Ul pl»< iv, ts > s sik'i i f^otbeii^' 

1 t m-ln ^ ^ o si i v.J i ,k s t sdl *v ^ ^ al u i ( t< 

h ""0 iii \ >f*U5<- i}!> o t '^Mr 1 XT? V i Sn u h,t t ^k 

k j 1 ( j i vH. "j- Sin ^ - a K m*t u ! <rfak b oi d a- imt 
^nopnii) 2 it <.» t£ i ><> ssijt,^ —j sso id 

>p ^ fG"\d U) IstriILt i ( l.lvi Oli d DlHH 1 T! "* S ( „s 

ill lr v,>> os <l \<v t *i >a (the ss>-wn st^h b C\ se r s n ; ik^do' 

'"^U Ostri < i <^5t50f bs ■% > s^j !^ 

»* ' *■ e^i/^f it t u !| i i ,s k m 200 may also 
o ksnr uon ssk >s ^orVf ui t s «j dossa! memory, 
t „a\ up 1 1 , tf i htti. U i ^s \ u formation across a 
< trt t i ' In n i o sk k m the art will also 
^ ^ pr^^m rith i ^ k au w ^ ^<. ! s t » t s\stcm t 
tl ; n tft^ I >t sii I a^ffl t v )<■ « u' <. j i tmt { ^i^„ viC> 

*■» iiv |\ t b imf, i. ss. t P Rv^ir J^. n )rb» ^ 

t'Jtr <fo k\M< trus*}t » d s | !t . vC rmuii U>sti n^I ?'tot 
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reading a computer- tcadabSe storage medium <CK$M) ISO ouch as a malefic disk, & 
htsrd disk, a matoc;c-opuc.ii disk, RAM, eic. Accordingly, the system 200 may 
receive pro^rajss and data via the CRSM reader 240. 

HQ. 3A >;•: a block diagram iiiusrranog details o;a P-M Downloadable 14;; 
l\ach ?TM Downloadable 145 includes a tteej- interface 3f>5, a fsr.n PIN Appt-o<ili»n 
Program Interlace f API) 310. a second PtM client interface 315, a cAnmtumc&riox-s 
wgu« 320 and a synchronization module 355. 

The user interface enables a uset to designate workspace data io 
synchronize, enables a «se.« to select a synehrootxaiiori mode (one-way K-piace, one- 
way merge or two-way syndKonae), and enables a user to initiate swehrunt*ai>o«. 
i vS-ip t-s o 1 1 „ ,jt*t"» tm< e oi^-d i ? iKnaru *r red F v I k < 
« tk ~ iep^a\" \s > i» n^s *tHn t, 1 <; ^ hoijvc-*. use t> v 
<, t u 1 > u tHi t<it}< s v puatv. i iti-**. t c i.d C" M") i t 1sSj. t>, 

u^t" * oj<* S«^K^}»sp ( j 5 Jl « to _ v jc jt j user e i. ^s*, h <t 
.« I-* << ni o Kv„\am>ie t <}s r» s*.L Mb- a - b 3**<^s 5 d t 
sir jjh tt «<.d s. th Ou lof4"*M~,j, f <. tsx>k r « tom<f I *e 
\ v)r< r.tu 3 ji ill 1 v . r™ * 1 m x'aab<sc iH to 5 <i 13 

w * s" \ r 14 f iv,*v." ncs x "hr ><r<- *x* dnp h it v*> ir v a'< e^sst I*-?ot 
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■he second PIM cUcni intertacc 315 revests the secoud PIM client 165 iu retrieve 
rhe appropnarc databases of the second PiM data 170 and of the second PIM data 
1 85. The second PTM client 165 responsi veiy retrieve the appropriate workspace 
data fson) second PIM data I 70 and request the second PIM server 1 SO to retrieve 
the appropriate workspace data from second PTM data {8?. The second PiM client 
165 passes She workspace da-a from the second PIM dots 170 and from the second 
PIM data 1 85 to thfi PTM Downloadable i -1 5 A llem&ts very, -he axond PiM clk>m 
165 may inform the FTM Downloadable M5 of she locations of the databases on the 
second P;M data 170 and on the second PiM data 185, As another alternative, ihe 
second PIM client !6> may retrieve the appropriate wars space data lYom the second 
PiM data 185 on the second PIM PC 125, and store than kmliy with the ^cond 
PIM data 170. Ihe second PIM client 163 may then inform rfce PIM D&svnleadabfo 
145 of the locations of the appropnare databases. It will be. appreciated that other 
■Methods of enabling die PIM Downloadable 145 to access, the wofksp:*ee data are 
also possible, it will he- appretaatcd that the second PiM client interface 3 1 :"• may be 
included in a separate PIM Bovvnioadank- MS, which has second instances of the 
user interface 305, the eofmuuriisauons engine 320 and the syoclrrouizadots inoduie 
325. 

ihe eonmnmicatioos er-varse 320 includes program code for enabling the PiM 
.Dowr.kudable 145 to cornnnmscate with the sv«h server MO, opnonairy via the 
browser 175. 

Upo« ceqoest, ihe synohroorKaoori module 535 instructs lite first PIM Interface 
3 10 or ihe second PIM cliem Interlace 3 ! 5 to perform its services for retrieving the 
workspace, data to he synchronized. The syr-chroni^-ion module 325 also seqoestn 
the web aervex 140 to retrieve the workspace data from the aser data store 1 50 on the 
global server 105, and to pass the information via the Internet uj the local chera 120. 
Alternatively, if a previously status of the database stored or* the eioha] server 105 is 
known, then the syru;;m>otemon module 325 may request only the changes made 
sines then, in any ease, die syoehroaizsn'on module 3 25 need only learn the cogent 
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of the corresponding database stored in the user daks store 250 on the global server 
b"*5. The synchronization, module 325 eompates the data conJained in the local client 
} ?. ; ) database with the data contaisied in the corresponding, global server 105 
database, and accordingly perform;; a synchronisms? respond. The thres modes of 
synehrot:bam>?!, i.e . one-way mmie, otic-wav replace atui two-way synd\ion-yatio;5, 
are Illustrated and described below with reference to MGs. 5. 6 and 7. h -will be 
appreciated thtst the synchrof-biahon module 33$ ftcon no; learu -.he contests 
contained in die corresponding dstaba.se stored In the user data store. 150 on (he 
global server 105 *.\hen performing a one-way replace opuiiUoo {since the contents 
arc overwritten and thus irrekx'ant?. 

FIG. 3B Is a block diagtxm; illnsaratiog details of the -ipdatc engine The 
update engine includes a eoxnimjmeatiotis ettgsrte 350, a KIM Downloadable retrieval 
engine 355 and a oser data store manager 560. The eonunrinleatiotrx engh-.e 350 
eonnnenkates with, the cotnmiinicaisons engine 320 of -he FIM Downloadable 145. 
'l ite PsM Downloadable retrieval engine 3:^5 receives reipsests tor synchro nation 
capability from the local client 120. Each request may identify she particular Pl'M or 
alternatively may identify lite service stteh as addtesa book, calendar or e-mail for 
which sjijchrons^atson is desired it' only the service is identibed, the FIM 
Downloadable retrieval engine 355 determines rhe FIM based oo a previous seieetism 
eon-expending, to Ihc service. identified. 1 he user data store manager ?60 controls 
re;.t:cv3l and mar-iprdation oi workspace data contained in the user data store 150. 
That is. the user data store manager 360 retrieves workspace dtita for the server 
database identified by the. I'iM Downloadable 145 as the database to bo 
synchro-m^ed. The user data store manager 3<S0 forwards the corresponding 
workspace data la the P1M Downloadable H5 for compari^n with the debase 
maintained by the FiM The user data store manager 300 aiso modifies the server 
database based on update data received from the FiM Downloadable 145. 

PIG <* is a flowchart Illustrating a method 400 of synchronizing P1M data 
with a global server 105. in accordance with lite present invention. Method 400 
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v,arK «ith t:xe I >tv chciJ PO <it su«< ;o;< r^v.Log j o< niK*">\j t^fa .<kboS 
vm' 1* ^vvthsk «w*u P- dwi<\it»i^tlKl ies.hroog> > ha b <hvs» s 
a \J v ' ^ v jr tkp 10 utatv ^ a 1.00 aii t*n * ,\ ->t^ ]■«!< The \v„"- server 140 
in v<--p ~" s s - r w ^ * ! ifjt h *^ Vv i7x i< * ^s>Y 'v a xac? »*e .Vt. 

5 v hsch v d> ovhsOo <* r-x fi-M „"< issor d^n ^iiclt w <*uVv ,n v n >t) .itot T H<rt- >n 
lu No^no> '"-> sr ^op PC voooa *he »v> mun^sc-wi, c<nd amhssiiicaisoi 
oite-m 'ttfVs to iHt \>e v v»»Vv'- MO, \\rjc\ iJotiti^eb. &«v» u theatK at*;s '\s a\ct 

The hsC/d riant PO sup4'j :Cfp,ic>ts ^nohroris^t oi ~ aaih'tf'^s ?r-s s 
nrt uil-a "MM. 4 i oh n i<v the ii <" F'TV » ^ In mi 3 ) w,t > 0 ui oSe retrieval" 

id -ig no <n 4 > 1 dov*o \s-,s o. HM l)o«mo.„Lhk i-ouc^v K ?*nj. to the 
par-, luJai P:M t< t i-^ii Juut k>5 \ja Vs. br^v->e< 17 s :, t ^cessasv Uw k \ ,\c 
vOAnhvsdaHo 1 i * ahaaea> bexn do\w.<. ak v d or ;>;<<red <>n the is>eo -.hav 103, 
tht n Uk* ,-aep ^-><* Jo i ii-a ct ^dry 1 1 r brow,-sr P* m vo ' * s vst ills the P!M 
Pov. nkudabx '1," hi>telfojg die di^tiiv-udab't- tra% , iJactc tno^oj thtt 

IS do'Arf o fclPV to \^r»or g ri.ino-> lor ovw t <. n i :< ;ai vhejJ. 105 m step 4 * 1 
n\ nostj iv'KSht- 'Ui/v f ^o i' + ^ ? t <t j^yiar 1'^' tia'j^.Ke T S>\ ,n cS'en. "2^ tn sap 
'•J 3 , v a ^ the I Ps; ^^^rxo^la I \ S vk ^ >r<. ^ Jh-ec o\ n- ibio tn \k*- 
o " sf .cbtwti iitjoif, tk't N T,rt 1 in J*«;<ji v> stn r^tcrct >. o t > PK\ N a^vsuj-jt * ' v ^^c 
•iwJes a-e possible " hs '>tow 4v.-t t"^ bap ■!>*> in iix&s e\<xutio.\ *4 i P1M 

23 LWn.vVJda,^ 1 i5 v he M ^\"-*arc .\->j j -xpf nJtng ^ S'iM r>^t>y »n nc -t-f 
wu»ba.v- a- 1, . -Nt .itoa^e * k, -t,p s-0 -cq> c^t- a v i 1M ;c x , Uk- <Lm 
riM 3 to , ttsML - il m* a^o da; t to f . f'K' .MM 4a\i i<-> cuih.-uM 

w fhso t:iv F«Nt d unr^x-ci L-v, 11V I>«>^{ } ( >a,i< hc^a -t^> PS t «0>n^ 
r-yochtoiti.' nitr v, iff th ' -ji >b d \cr,'u 1 05 .u<. os< !> 'n; t ■> the ..\Ov.r^>ao" ,ot. mrcr 

25 ^otfiU'd <iK \c ut s.cp 4 \Wt\K HX the-, ends 

KO f !■> a Cow dk •.tt.t^rg a <f!; ofTc pLiC'nf rcVm-d «< 

hi^f? 05 a -^placetiert svncfc-om/.roo» voce * Mstk i ^Co dlu :-ates a tVt 
e/a«iipi-; for »crtbiraing sU?p 455. Method 500 be^n:; wtJh the «>ys\chfOii2ati<!ij 
laoduic 32S in s(«p SOS receMa* jhs HM data t>-r the selected dat^b&^e tHxn Jbe 
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F1V v ^ . the .sr i\M ' ^ Tie* s\ 'R 'wm 'at v n r k-cL ,e rs si^> - 1 ^ u<- ?s - ^ 
w^nom^ats -50^ rs <u<de u S>> a<s d J sr YW) d. tA t ttk \<<>- > v.rsc MO Tht. Uses 
v&yorciiKun"! W ri^c> " * ep aw- tht. >.\ojv. au <. t tik- ^Jea^i 
oat.is.ue ti • vo a\er < ata <>.<. ro ! s <* v th t ^ A-maraed ck o 0 tta VU-ih >J » 

tlien ends. 

. or t,\arp/, r. the tirab.i; c .)* im'atf b*, t is PIM <.c.u m , e\act\ t< o*f.oN 
A £ ird f \ fio-. jogarJte^ M ? » o n «ilo ot the J^b se u ? *i s o!,«-vti w t r Hi*» 
P.e ■o.whtw. ^lio-v nocuL a .!l to kua ckroen^ A ft <*nd D to £ oj >hd wvto 
10^ ) Ik x. >rr da\t ^tc ma iam >t> r '•wll jej. Kkx' ik \^>tkca<.e drs<* sti fie elooa. 
^on-c- «rt^ IhfJijpi v*i < worKr? c data Ki'rsgh ^ti'ie i^exv 

stare exae«v records A. 8 and i>. 

} t> is j fovcxtr. i\uxtr<3Ura & meiroa -i. d„.<i r* iVsxei' f> 

here.r» ?.„■> c "iT.ffwng v >.hnut<MSot? 'HvKk * tvK^od k'u^ttavs ,i ->t.\v>aa 
e\rj».»ic 'oi ;>v.itcrr«^t*<.tep4 <;s Method 600 sv >^s'' Uv vynchivn ?<*K> i 
moJuk *2*^ ii) '4o: ^; »*.Lt \ tvthe i\M eat tot tit? srU^t << d<uab<*st. iron "^e 

vontivfc. of cos cipoodmg df.Uhs- c f^r the <>i^^bKi' bmor LvOsnm> *re 

uvKitci t of t'l. (.'.inK-.e, -is; " noIiiv y v ^ 4 cbv lahv i\^.> to Jon ■) <. k. tK 
dtfL esico^ Yi.ur.rx list Asvib^J 7;^ ^ idvovanon- ^d,ih 05 !t viep o i *■ 
coitr" m.' the d u ^ c< sutr j -o .xtum-rv i.po'.k i«ta , k x r.r 2 b ^ rVaMs-o 
m^titaswt !>> dtv. TV4 \--^ ot»>dtf a3 f i.j'<htx ; w^nc to {} f ,^u<ha^- m<-vitnmed 

m«\1 *Ud uikc the t5->t iot'j^x'i.M^ lov/r.^rr- rr^\ hau*;^ i .Mi\h*teo mmi "U- U i 
cvi»c^tt< j , .*u T tc -vtubtt. i Ait ^< i itn. 1 i'e ai -tcp <-,"u nst!,..K Use 
cour.'O'i cajo'.s m,\hk to t enrj * w c u^xk* >i sta t< ^'oba! t m a '0 s Fhv> wcr 
cat« si^.c tru? i^; ioO t ^ Ucp c ids {masi\\ U to,, ovo > the u xu\- ,lif.. i > the 
database k the user data store 1 SO. Method 600 then ends. 
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for example, the database maintained by the VIM -my Include record;; A, B 
and l> and the database maintained by the global sen/er 105 may include records A, 
B and C. The synchronization module 325 compares me contents of the databases to 
ieara that the database maintained by the global svrvec 105 docs not include record 
D. Thus, the synchronization module 325 forwards tecord D to She global server 
!05« which {tores the record in she corresponding database. Accordingly, the 
database maintained by the global server 105 will contain records A. B, C arid D, and 
the database anaini&ined by the PIM wit! contain records A, B and D. 

For another example., the database rnainiaissed by the PIM may have Included 
records A, B. C and D and the database on the global server m&y include records A. 
B, C and D. if recotel C is deleted, the irynehronization module .'25 mil determine 
based ort version Informal ion -hat the record C has been deleted. Accordingly, the 
syochxomzaiion module 325 may do nothing so thai a superset is maintained on the 
global server 105. Thus, the database ots (he global server IDS v,-,ill contain records 
A, B. C ar,d D, and the database maintained by the VIM mil contain, records A, B 
and D. Alternatively; the syitthroaization module 325 may inform the web server 
lid that record C has been delated, and the user data store manager 360 mav delete 
record C from the corresponding debase on -he global server 105. I:o this case, the 
database maintained by the global server 105 and the database ataintairied by the 
PIM will each contain records A, B and D. 

HCs. 1 is a flowchart illustrating a method 700 of performing two-way 
eynehcom anion, referred to he rem as "two-wry synchrem nation mode*" Method 700 
begins with the synchronization module 325 in step 705 receiving the PIM dataibr 
the selected database from the PIM, e.g.. the first PIM 1 5? The synchronization 
module 325 In step 710 learns the contents ofthe corresponding database on Use 
global server 105. The synchronisers module 325 in step 71 S compares the 
workspace data from the database to determine update data indicating hew the 
database maintained by the PIM was updated relative to the database roamtained on 
rise global server 105 and update data aaficstiag how the database on the global 
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server was updated relative to the database maintained by the PIM As stated above, 
wo;k:;paee d..ri s** 5b; debase ro. ntajrt i by f e HM nav haw K\'i dJtkd a, c \« 
<-<r modified. The synchronisation cnodttie 335 in step 72.0 sends the. update data to 
the global server 10?>. The user data store manager i6Q in aten 72 S adds the update 
data to the database in the user daw store \ 50. T he PTM interface, e.g » l .hc fet PiM 
mtertaee 3 10, in step 730 instruct the PiM. <-.?., the first P1M i 5\ to add bs update 
information to P1M data 160 in the appropriate database. The HM' -ft .step ?33 adds 
the update data to the database. Method ?*')0 then ends 

for example, the database maintained by the P1M *nav include mrords A. B 
sod D and the database on the global server JOa may include records A- B and C 
The synchronization raodnie 32? will eoni.pate the workspace data to learn that the 
database m:nrdained by the ViM docs not inelode record C and that -he dakthsse. no 
ibe elobal server 105 does not include the record P Accordingly, the 
synchronisation module 325 will send reeord T) to the globus server '05 and die PJM 
interface will irtstrtjet the FsM to store record € is the appropriate darabase, 

The tore-going description of the preferred embodiments of the present 
invention k by way of example only, and other variations and modtileatio-w. of rite 
above-described embodiments ar>d meihods are possible in light of the for«goh)g 
teaching. Tot e\;nnple, al:ho»g.h the invention has been described with reference to 
browse re. any web engine for con\mbnicaung veili: a web server may aiten-idiveiy be 
used, Although the system, has bees described as having only two PiM; (and thns 
only two VIM interface^ only two HM downloadable^., etc.*. one skilled in the art 
will ,teeo!;tii;:c that any number of PIMs cnay be- managed by the system and atethods 
of the present invention. Although rhe workspace data hits been defined mostly in 
terms of email, calendar, bookmarks, etc, ftneskdled in the ar t wiii recognize lh.3t 
vyorkip«ice data axay include oihe? types of data such as files, financial transactions, 
etc. Although the PiM Downloadable has beet) described as including a PIM 
interlace to communicate with a PIM io obtain data to be synchronized, one skilled 
in the arr will recognise that, if the Downloadable knows the location of the data, so 
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WHAT IS C LAIMED IS: 

: . A computer-based method, comprising the steps of: 

'ising a browser to receive identification of a downloadable from a computer 
network: 

mitbdag execution of the downloadable; 

receiving mibmia-tOK designating workspace cats to be synchronised ami 
destgaating a syiwhranizfttian mode; 

using the Downloadable to hsmset a persona! uvforraation manager (KM) to 

retneve the wtxkspace data to be synchronized; 

using the Downioadable to deteniune first update data based on the workspace 
data to be synchronized arid on the ivnehroriiaaiion mode; aocl 

using the Downloadable to deliver the first update data to a server database 
connected to the computer oetwork. 

2. The method of claim 1 . wherein the synchro-dsirion mode is one of ooe-way 
replace, o:\e-way merge and two-way synchronization. 

3- The method of claim i, further cotnprisiag the steps of comsnsalcatiag with 
tile server database to learn the server database contents associated with the 
workspace data to be synchronised, aad comparing the server database contents am! 
the workspace data to be synchronized. 

4 The method of claim 3. wherein the step of determimog first update data is 
based on the comparison. 
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is \>, u ata b •*< \l on t re <. otr-pa - si "J r a ct tu >>* *T\1 to tiV 
AoiKsp v.at*> a a vhro , r>\ v r v ^cooJ , r J k. u ita 

t» i he ru 4 ol ^a<re 1 t^nn - c ^mtuis * ,•* tik svp dt. ii, >< oh g uk 
r\ ^ jUk 'hi 'k in d » «* \i« Jai 

7, A system., comprising: 

means for usiag a browser to receive identification of a downloadable from a 
computer network; 

means for initialing execution of the downloadable: 

means for receiving in forma uon designating workspace data to be 
synchronized aad designating a synchrotsizalioo mode; 

means for usiog the Downloadable to instrurt a personal Morroarfoo manager 
(PIM) so retrieve the workspace data ;o be synchronised; 

means for using the- Downloadable to determine firsi update data based on \hc 
workspace data to be synchronized and on the synchronization mode; arid 

means for using 5he Downloadable tc deliver Oxe first update data to a server 
database connected to the computer network. 

8. A computer-readable storage medium storing program code for causing a 
computer to perform the ;-?eps; of: 

'..(King a browser k; receive identification of a downloadable horn a compter 
network: 

trdtiatiag execution of the downloadable; 

receiving information designating workspace data to be syaciironized and 
designating a synehroakatios mode; 
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u 'ok the Download »bb u* SMrivJ a tv e~>n,J "phwutivn mir- g^r^") ^< 

"ifjrvth,: DownV J.sbie 'o o^rr-im* sir*} i$*.h>- d,i ,i Suvd >M5 1"? -Mrck >vc 
-JdU ^ > ,,v^t,b:oc -st d end «>r \Uc w c&x»i»u^i ><5 ? k 

vims*/ in*. iJv>vm<,adaHe i*> d„\.\ ^ dr fb^ i :\ kc d<v\i to ? svjwd^f 

9. A sysscra, compmuig: 

<- u>o? m^ae*. tor tvW \ it ^ ■nkvrtwvTs & Mtfickiv; w^rksr.Ke dai<* 
ob<, ykiicliu'^ t,daii»-» Jesx^ ,ib()v, a \vi(„; j minuet* o,cx\ 

to fvUicvt. ih« vunkcive d,">^ to bo sjaehroauxd, 

tiiivjii^v i<-i ('evmuj g £it>\ apv aio dak lMt».ed Hk v> d»u to b<^ 

'\iK.1iO)ii/cda\dt\5 the NW^nsAiib") 3Ji£ 

a c j t rm«.i\atKa* ca^iK eeisokd to tk> ssrirfi's>rszi;scr s r^oufk to* 
dJo ^ mg the ilssr. update to a \or-es. uaiaTav., a*„d 
1 1 so i\u if > iAewuo tu^il'tkxjtjf'tj < f tbe (io^fik>>idJn? 'ren* <su)t!<;i tos 
nenv o^, <x,-d b> > n t roi o v. vatf * o f 0 if dov- s do id sb 1 ' 

lo ,ki nvs.uk ot da, o 'I v>\?*c:}i \* e m ?Joe? s.' uum mode ho** 01 cmc 
•ip-Mf «!C wij r 1 .^.* j)J .wti x^v nivbom^noM 

U 1 U- >v i^ro of cKxr °, v.h^.n w o w ■< -h- £\n -atiO!i K-aru the ^rs cr 

oubaso or/^iCs >vtc^p wjo^ *\e \%otk-«paoc J&t-i \> be ^a^ro^i^d, &d 
v^m^aro'' ;V ^^n^j & . b'i>^ corvj.-s tb<.- ^ i .->;,sp^e da,ito k ^nchsor ; 
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1 1. The system otVtsiira i 5 wh^v&ln -he synchronization nxsdole determmfci the 
Hrsr update- data based on the comparison. 

\ 3. Ihs- sysfcjfl of claim 12, wherein the synchronization modide determines 
jecnod update diUi b,xsed on the comparison, and instntet:: the PiM to modify the 
workspace data to k- synchronized by the second update dara. 

14. The system of claim 9, wherein the Downloadable is downloaded from the 
server database. 

1 ~< 1'- <.-g\'.n* eWv* whochtv u ,s cast v Wvive >: comrolhr-p d e< ntouujr to 
perform the steps of: 

EevCivHjjj jribraat e ; de ^'M^sp-K-e 0.it » ; Ytt<. l Kv<!n>vd ,xid a 

syaehronizauoo mode; 

aUmg d p^r-son d ctierau.,s>v manner t)*^ * to *nne^e u c wor\->r a<,e 
daua to be synekronszea; 

(K'H*:tjfuo«i§ *"cr apd.-r^ d^u »v;d <<.> tk \sorjwr\Ke date be ^rUiro*;^'! 
jsk* or! sjie oe'-iror. y<U'o-i mode, anJ 

delivering Use first update data to s server database. 

1 6 \ co* Ur-b ^.x method, cormr* m ' <? t s; o " 
>t .ntr vs otk -face d iji <njc a , >oe, nloa .(Ik, 
i/>t sb .i*^ng s tOTrroamjatvr - »\rk w»u a -Jk> y 
rt-cttMt^ a sec^u>t for -vnv -i m?Ji >n ap ,5iiu<. .-f^n j. c„ u*: 
tocw vih ^; ih - :>ovdoada"> e «s„ch » eludes "■ e < \ tKin or e pj>ditv 

iy CiUTt .f>? asu/aisof 
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? 8. The sneOiod f>f claim 1 i\ wherein tbc workspace daut is contained in a uses- 
data store. 

Jy. The method oi'cLusn 16, wherein the step of establishing a cotnnrunic&iierjs 
link with a cbcjst metrics too* URL technology. 

20, The method of cliim 1 6, where;!) the request for synchronisation capabiHry 
includes iiifonsiation identifying ^ panieulcir VIM. for wtrkh xyv^hroni/aiioTi is 
desired. 

21 xhttiv. iii > ch'm J i kIch On. onruti t idudc^ d<* t i t<k oi + « 
hp iv ..id *hear t? £-vrtu.s.. i JV ,.0 j sposuju <■ v -rvk-e s » 31 vs 

^ Js ».Kv.'oK «m " t Kt « o)t)j»nsmEr 0>t dv.p >tM)i-« si * i 
Po^d Vid <h «. Torres; Mkh n, t > thv p rtic.ii PiM 

2 } ' tthxJti*. ai'i_„ \iKtcmthv Oovvu o AU'diK^u ^lui spn 

f " , k > vhc partu i i »\sV 
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Ur ^ruhh^s; i ^ci u \^\Lix m\ ^K'liWoUnitxJ a , t>> It < tin ichtvb' c 
or* ;o< v v or\ t\ <• d 1 > t 1 h < N *k rar n.d 

^^ u >^"' ^ ^^le^ ^inKC <■> dr md<r« v >« s 



26. The method of "claim whereui the «.yi5chromzaUon module coisputrs the 

update da; a b;5*ea oo oae of D-ic-way replace, one-way merge as-d two-way 
10 synchromzauon. 



27. A system. or>mpria-?ig: 

means storing workspace data and a Dowrifoao&bk;; 
mean*, foe ttstiihik-.hu s ; ; a eoornrursieaiioriN link wim a cissnt". 
me:3os for reaving s request tor sy:tdtrons?.;stion capability from the diem; 
mea-^; tor fonvsrdkig & Dowjdotidobie which ir^hides the s;«ichf0^zatiOB 
capability ;o the client for iniUiliati«s); 

-morwn tor wceiviag update data from the Dowtslo&dabls: md 

means for updstsnt: the workspace datti based on the update data received. 

28. A sy^etrt. comprising; 

memory storing workspace data arid a PIM Downloadable; 
a web server for establishing a Go-nmuru:. attorn hc.h with „» cikrv., 
a persona! iafomtatioa ma-wger (PINtt Do«j.io^d4-k' rurk-val efrd&c ^irpJe 
to the memory for receiving a request for swK\rom?ao\>rj >.\ip,ibihty irons the choir, 
and for forwsrdiitg the PIM Downloadable \<.h : <.h ;sidjd:s the sycKhr^./au^r: 
capability m the ciient for installation; m6 



wo Mfz&m wnvtmarn 
a n<,cr data su>re sratjftgcr t-.oup!ed u> the mcmot> lor recession updaic data 
tr^ra the DowobadaMe, end tot updatksg the ^tkspsee data based on the update 
data received, 

29. The system of claim 28, wfecreia the workspace data is container in a user 
data store. 

*0 \ a; ^tc* ) »; <\m u > w -k :c n J-ve ^h «-r\ tr e<>;ab^hc-> a . <"jLm-.u\ea jora^ 
Urk *tth a lIktA UM'.^r I HI tedy ,ikv 

3 ' If f y (..axiii v. he"\jr Or K-asx ; :<t ^ tu ntoMzati< » tquhiSn 

usUuda-v ^Jo-joauot i>.ns try np a p uvular t-""M :'or v-hM- N.iiddo -s/cmon s» 



?? "S at ot «i m ; <.„ wh;m \ Hk TUorDa-.iMi n Ldes »<krt ft to» oi a 

sc >tx i -d v\fa<freii the parisc Ja. ~ s V c< ? „ pot»ii\s? \ t x v j \ t> ». -s *>irvw - 

i i I he s^twiJ oi c 1'Htn >2 « here * ttk* me it i?v *4av-< a Vn-rMv o;" PiM 
Dow-k^da^cs 3rd wheieus ;L: PINT Fk^rtio J^ble r^r-al erK,use t^r evet a 
Joada^.e c^n^pon imi* to tf«e jXtrue" !jx T iK* 

"-t 'J o svsrm of aiaso, ^ \vt mo i\M D »\ . o-Jah'e tex,owd r-Judec (i 
-ir?etf„ct. to t;te pa- 1 nf ^ w ^ 

5 » 1 V s ; ot eia^ 2S. * *j, re t re [H\t 1> .v t>,e ux<t> e bkjh\\ a ovt 
iniut»u\ tot on^i In o a two »ek\t a s> x-hxr-ara^t) m xk ana to oVf M « i e a 
»^<i>x >e eoaUt » »i ttK'Mvi >spa>x Ua*a !»■> ha swaltans/ed 
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s ;v S t ;t * i* cash *t> wruose iU -v.\J joi.jia^n r.o-tiw v,>nput. * the 
^OLtjL" a.v,d<v <.K w>> i^&ce, jAor,-r,ii\d-v<. <\ 0 \ 

svnch«atii«atkw. 

. \ec jit h~ 1 k^vttk )v At 4 o i < i\tnxn i v sia> r: ut«<. i n \i «<; 
serves: based or the retrieved PIM data. 

?9. The mahod of vteim 3S 5 further ootnprbhjg the sreg> of s-eqssssttng; 
synchroi»/AiioT: capability for a particular PIM. 

4u. The method ot"claim 39, further comprising ihs steps oC receiving arid 
installing the PIM Dovmloadahfc &ons Ihe server. 

4 i . 1 "he method of olwm 3K f wherein the PIM Downloadable bas already bfcen 
iostalkd. 
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•\2 The rneihod of claim 3% wherein tfe skp ofrequeithsg sytiehroririatlon 
capability includes tnicrmatjon idmifyiiig a partkabr PIM for which 
syHchrontzatiot! h desired. 

4'i. The r?«thod of daw* 4:?.. wherem the mkirnmkm keludes identiG cation of a 
setvke, and v-heunn the p articular PlM comfsponding tft the .service H known. 

44. The method of claim 38, wherein -he HM Downloadable bickides an interface 
to the PIM. 

45. The method ofchua 'S%, wherein the PPM Downloadable includes a user 

snterface for enabling a user to select & ;;ysH:hror!k'.ation roode and to designate a 
database eootaioirs* the workspace data to be synchronized, 

46. The axetbod of cl&iro 38, whersio the Dowrdoad&bk inchide;; a 
synchnjoivcaUoti mod;;.;*: for computing the update data. 

47. 7"he rcetfaod of riaim 46. waeccm the synchroitstahou aioduk co-apuks the 
update data based on ooe of one-way replace, otte-way merge and two-way 
symtiximr/Mkm. 

4?.. A system, comprising: 

ars m;;iaiisd PIM interface downloadable associated wi;h the idesullkaUon for 
jasinictiog a PIM k? retneve PLVt drda; 

an installed synchronization module downloadable coupled to the PIM 
inter&cc for determining update d&U based oo lbs PIM data retrieved, and for 
forwarding the update data to Sits smarts update the workspace data; and 



wo mmm vcrasmm-m 
3 browser for establishing ,5 coawutnications iiiifc with a server %l<*nxi£ 
workspace, dara, for receiving ideotlficitiOit of the PIM interfare downloadable and 
the synchrojuxatioti tnoduk* downloadable, and tor init-utmg execution of the 
downloadable. 1 ;. 



4V. A method, comprising th;? r>i-vps of: 

lining a browser to receive identification or' a downloadable from a 
computer network; 

initiating execution or. tlx; dovvnioadabie; 

receiving inrbrmafinn designing workspace data to be synchronized 
and designating a sy^chronhcah'oo r.uode; 

using the T wwrdoadafoie to retrieve the works pace data lobe 
synchronised; 

using the Download able So determine ikst update data based on the 
workspace data k? be synchronized and on the synchronisation mode; and 

using the Downloadable to deliver the first update data to a server 
database connected to the sren-spufcr network. 
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First PIM interface 



Second FiM Cilerst 
interface 
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Communications Engine 



Synch roriizat son Mod uks 
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FIG. 3A 
(PiM 

Downloadable 
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Communications Engine 



PM Downloadable 
Retrieval Engine 



User Data Store 
Manager 
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FIG. 38 



Loses client requests connection to global server 

using browser 

_ ^ — 

Browser and web server establish a >^ 
communicaisons Sink 



Web server sends HTML data to browser te set up 

the user interface 

J 420 



Browser forward user ID information !o web server 



Loos! dient requests synchronization capabilities for /^J 
a particular FiM 



P\M Downloadable retrieval engine downloads PiM 
Downloadable to local dient vis browser, if necessary 



FIG. 4 



Browser installs PIW Downlead eoie 



Local client requests synchronization of PIM data 



4^0 



Local client ocs«f(««res Downloadable by designating 
a mode of synchronization 



Browser m&ates execution <>fP\M Downloadable 



PM interface requests PIM to retrieve PM data 
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PiM Downloadable performs syrKhronizafion with 
ihe global server 



C>tJ> 
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Synchronization Module receives FM /-J 
data from the P\U 



\ 8ynchroni2aSior» Module fetwartis the 
S P\U data to the web sserver 



I jser data store Manager repress Ihs 
correspofsding PIM data in the usser 
data store 




FIG. 5 (Replace) 
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Synchronization Module receives PM f-<J 
date from the PM 



Synchronization Module ?sams the 
contents of the PM database an \he 
global server 



Synchronization Module compares 
PM data on the server wsth that on the 
client 
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Synchronization Module .sends update 
data to global server 



Web se- 


ver adds update dr 


ta to user 




data store 
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FIG. 6 (Merge) 



<' uo 



Synchronization KSoduie receives 
data from the PIM 



I 



Synchionlzation Module teams the 
contents of ths PiM database on the 
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Syrse-hronisafiors Module compares 
p:M data on the global se-ivet with that 
on the ciisnt 



Synchronisation Module sends update 


data to glc 


ba! servsr 






User store manage 


r adds update date 


to user data store 



interface* instructs PM to ac 
update data to P!M data 
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FIG, 7 (Two-way 
synchronization) 
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Calendar Data Fosder 



Adsnsss Data Folcsef 



!Da?3#1 Data#£ Data #3 



OUterPiMDala Pokier 



0ata#1 Data #2 Data #3 
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